, pediatricians (5), nurses (4), geneticists (3), carers of patients with AIDS (2), oncologists (2), surgeons (2), anesthetists (1) and family planning specialists (1). The RIAS is scarcely used and publicized within the scope of healthcare in Portuguese speaking countries. Discussion: Main themes studied include the influence of tiredness, anxiety and professional burnout on communication and the impact of specific training actions on professional activities. The review enabled the identification of the main strengths and weaknesses of synchronous and dyadic verbal communication within the provision of healthcare. Conclusion: Scientific investigation of the communication between health professionals and patients using RIAS has produced concrete results. An improvement is expected in health outcomes through the application of the RIAS.
Methods
The review was conducted between October 2010 and February 2011 with the key-expression Roter Interaction Analysis System and/or RIAS, in the bibliographic resources described in Table 1 . The first search was conducted without time limits and the summary of this search enabled the obtainment, among other data, of the main professional areas in which the RIAS studies were conducted. All of the original communication work using the RIAS and involving any health professionals in conventional medicine healthcare (e.g. physicians from different specialties, nurses, physiotherapists, etc.) were selected. The search was then limited to publications within the last 5 years (2006-2011), except for rare situations resulting from some professional areas, where studies involving the participation of at least 20 health professionals are scarce. In these cases, the 5 years period was counted from the date of the most recent study classified as relevant. This procedure permitted the identification of the most relevant articles at the time of the study within each specialty or professional area.
The search began on the official RIAS webpage (www. riasworks.com) 1 , as this contains a systematized record of publications and information sources relating to works using this methodology. Next, databases and bibliographic sources were selected based on their relevance, in accordance with the area under study (health comunication) and the number of titles published annually (periodicals and e-books) ( Table 1 ). The Database of Abstracts of Reviews of Effectiveness (DARE) was also consulted to confirm the existence of any RIAS related reviews, to avoid repetition as well as possible impairment of this work relevance. The literature search was updated in July 2013.
The literature selection criteria for this study were: 1. Having the RIAS methodology as the methodological basis; 2. Being an original work (observational or experimental); 3. Not being repeated record; 4. Having been published within the last 5 years (the time period was applied individually for each group of health professionals); and 5. Participation of at least 20 health professionals.
The search also included conference abstracts to expand the number of sources, giving a broader scope of the RIAS areas of research, while overcaming issues related with the last selection criteria. These criteria were defined in order to satisfy the objective of the present review. For example, the selection criteria included the number of health professionals to be at least 20 in order to select works with minimum methodological robustness. The articles selected for review were organized according to the PRISMA (Preferred Reporting Items for Systematic Reviews and Meta--Analyses) 6 method, which describes the items to be considered in systematic reviews and meta-analyses. Within this scope, the exclusion criteria were:
1. Studies written in a language other than Portuguese or English due to issues of an operational nature involving the translation of articles; 2. Articles or works which, although experimental in nature, were aimed at the investigation of very specific situations, such as studies on the specific impact of a determined socio-demographic characteristic (sex, age or ethnicity) in the relationship between health professional and patient; or 3. Studies to validate scales, operational methodologies or statistics, as they are outside of the current review context, whose general objective is to illustrate the areas and issues where the RIAS has demonstrated greater application and interest to study professional-patient communication.
The selected articles were carefully analyzed in relation to their content in the period from March 2011 to February 2012.
results From a total of 1.262 articles, 34 articles were selected and distributed within the following health professionals: family medicine and general practitioners (14) , pediatricians (5), nurses (4), geneticists (3), carers of patients with AIDS (2), oncologists (2), surgeons (2), anesthetists (1) and family planning specialists (1) . The number of studies excluded is described in Figure  1 and the number of articles selected by bibliographic resources is presented in Table 1 . No review was found in relation to the RIAS in the DARE. None of the studies selected were conducted in countries where Portuguese is the official language. A summary table of the articles selected for the systematic review can be found in Table 2 . • The comprehension of technical terms by patients rarely was confirmed by physicians (2%, n= 1).
• The discussion on chronic renal disease was not frequent in encounters.
• Ideally, these types of discussions must be encouraged.
• The optimization of the communication between patients and physicians on these issues might promote better health outcomes.
• 15 primary care practices.
• with patients' familiarity.
• Physicians rated their level of respect by patients (after each encounter).Questionnaire (patients).
Haskard B et al. • Patients' and physicians' satisfaction might be improved with this type of training.
• Randomized experiment.
• Controlled trial.
• Groups: 1) physicians received training; 2) patients received training, and 3) both received training.
Bensing M et al. • General practitioners might encourage patients to express their concerns: verbally, or non-verbally (e.g. showing more affect).
• • Conflictual encounters were characterized by shorter opening and closing phases.
• The physician showed a certain duality in the management of problems, because of the health system demands
• The physicians' training might be relevant in view of an adequate managing conflict situations.
• Videotape of 291 consultations • Physicians might communicate better with patients of certain ethnic groups (possibility of bias).
• 10 clinics (public or private).
• • No differences were found between both patients' groups regarding sex and age.
• In relation to the most recent data: the general practitioners gave more medical information and expressed less concern about patients' health conditions; patients were less active (e.g. made less questions, and also demonstrated less concerns).
• Longitudinal study.
• Analysis of video tapes (general practice consultations with hypertensive patients). General practitioners suffering from burnout might benefit from training (or coaching).
• Nationally representative sample of general practioners.
• • The patients of doctors with more serious problems gave twice negative rapport-building statements.
• 15 clinics.
• Hypertensive patients were with more serious problems gave more negative rapport-building statements.
• 2095 videotaped consultations.
• The videotapes were from a National survey (2000-2002).
• Eye contact was quantified (%). • 2% of the utterances were classified as resource or coping oriented (6 general practitioners were responsible for 59% of these utterances).
• The general practitioners might be more trained to cognitively manage their interactions with patients.
• Pilot Study.
• • Videotaped consultations (doctor-patient).
Pediatrics
Johnson KB et al. • The quantity of dialogs (conversation) was similar in both groups.
• The introduction of the computerized system had a positive impact on the communication between family and providers.
• were audio-taped.
• Parents were significantly more satisfied (p < 0.05), and providers use more interpersonal communication after the training intervention.
• Residents' training on communication skills may contribute to increas parents' satisfaction of parents.
• 3 consultations: 1 before and 2 after the residents' training.
(continue) • Children and adolescents with emotional and behavioral problems (5 to 16 years). 50
providers: trained in pediatrics (68%), or family practice (30%).
• 15 primary care offices.
Liu CC et al. 
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• Residents who stay working until late were more verbally dominant, and less patient centered.
• Implications: it is required a better management of profissional performance in case of fatigue.
• Teaching hospital. • Implications: Further studies are advisable (in different geographical locations and clinical contexts).
• Pediatric Hospitals.
• • This methodology was considered convenient to training communication skills by the majority of nurses.
• 8 sites (e.g. oncology services).
• The simulated expressions were: 1) anger, 2) sadness, and 3) neutrality.
(continue) • On the other hand biomedical utterances: 17.8% vs. 13.3% (nurses) and 8.1% vs. 6.7% (patients)
decreased.
• The training was advertized by email. The patient centeredness was assessed based on the type and duration of dialogs (between health professionals and simulated patients).
• Video record of interviews (pre-and post-intervention).
• Only 61 video recordings were analyzed.
Kim YM et al. • 64 clinics (randomized).
• Qualitative interviews with collection of individual and profissional data (e.g. number of years of professional experience).
• Potential sources of bias: social correct responses, or mood states (from patients or providers).
• • It is advisable that the genetic counselor communicate in a suitable manner, especially with low literate patients.
• 79 video sessions of prenatal counseling were observed by a total of 312 participants.
• 9 simulated patients. The genetic counselors were recruited through the National Society of Genetic
Counselors.
• The number of words related to genetic terms were quantified.
Roter DL et al. • The opinion of the simulated client on the information provided by the genetic counselor is inversely related with the use of technical terms.
• Audio and video recording (152 sessions on pre-natal, and cancer counseling).
• It was evalutated: 1) the use of • The genetic counselor were more verbally dominant (i.e. using greater conversation times) in the teaching patterns.
• Questionnaires: and 5% preferred to take their own decisions.
• • Providers from 3 care sites.
• HIV patients.
• Conference abstract. • The option of not performing any treatment was reported by the physician in 29% of encounters.
Oncology
• The terms "death" and "terminal"
were used by the physician in 5.8% of the encounters.
• The communication on alternative treatments, or prognosis was not considered adequate.
• Conferváceo abstract.
(continue) • The discussions on psychosocial issues such as how patients deal with their diagnosis, and patients' feelings were limited.
• The way how providers communicated was different depending of the patients' sociocultural characteristics.
• Specific training on how to deal with these differences might be useful to patients, and providers.
• 14 practices (two states). • The number of utterances per patient/anaesthesist, and the duration of the consultations were not influenced by gender. % of utterances/consultation:
Surgery
anaesthesists (53.5%) and patients (46.5%).
• Anaesthetists: < 0.1% utterances related with psychosocial issues (dialogs mainly related with biomedical issues).
• The use of open questions and emotional statements by these providers were positively related with the patients' involvment.
• The discussions on biomedical, and psychosocial issues were quantified (number of utterances).
Family planning
Abdel-Tawab N et al. • Client-centered consultations were one minute longer than physiciancentered consultations.
• Client-centered consultations were associated with great satisfaction, and adherence.
• The interruption of the contraceptive method was associated with more physicians' disagreement statements.
• Similarly to what happen in developed countries, clientcentered models are more advantageous than physiciancentered models.
• Home visits to confirm clients'
contraceptive adherence (at 3 and 7 months). 
39
Two of the references selected corresponded to abstracts from conferences. For illustration purposes only, all articles were published in periodicals with an average impact factor (IF) per year and per specialty as follows: surgery (5.801), pediatrics (5.151), geneticists (2.866), patients with AIDS (2.654), anesthesia (2.512), primary care (2.447), nurses (1.961), family planning (1.931) and oncology (1.778).
tes fective categories were shown to be most preponderant in the evaluation of patient satisfaction. 8, 9 To fully interpret these last categories of RIAS codes it is also important to evaluate the nonverbal components, such as intonation, words and type of voice used by speakers. 10, 41 The literature describes various mathematical relationships between different RIAS coding units, using formulas that result in composite variables or even constructs that describe linguistic and behavioral structures of the communication, such as patient-centeredness. 39, 40 In this context, the consensus is wich the components that encourage the patient to speak, that is, frequent RIAS codes associated with open questioning, verbal facilitators and empathic declarations, or those related to the psychosocial dimensions of the patient, result in more patient-focused healthcare. On the other hand, communication with a predominance of closed questions, or a dialogue flow that tends to limit, control or guide patients, is understood as a type of communication that is less focused on the patient's needs, expectations and concerns. 11, [21] [22] [23] 27, 39 Whether the results of a healthcare professional intervention are defined as short--term (e.g. patient satisfaction and their intention to adhere to treatment), medium-term (e.g. adherence to treatment and reduction in patient anxiety) or long--term (e.g. patient quality of life, with recovery and good general health status), the relationship between the health professional's communication characteristics and the patient's state of health is, in fact, one of the most important outcomes to be evaluated. 26, 31, 42 RIAS has found a positive association between patient-centered communication, improvement in health results and the reduction of conflicts with professionals. 12, 36, 43 Indeed, one of the most common uses of the RIAS has been to study the association between communication and patient satisfaction, where a cause-effect relationship has been confirmed. 8, 13, 32, 42 With regard to the aspects relating to verbal communication, there are RIAS studies that have identified the verbal dominance of the physician in relation to the patient, with a predominance of technical and biomedical dialogs. 7, 10, 28, 37 One study identified that communication for anesthetists was almost biomedical in nature, 38 while another demonstrated that this communication pattern is more evident in medical interns than specialists. 24 In relation to other health professionals, such as nurses or those responsible for family planning, the dominance of technical conversation was also verified, 27, 28, 39 while for genetic counselors this seems to depend on the context of the consultation. 30, 31 The works described in summary in Table 2 dIscussIon
Given the results of this review, the identification of RIAS studies was found amongst various groups of health professionals (Table 2) as well as confirmed the absence of works in Portuguese, both in the collection of field data or written publications. The studies exemplify the investigation of verbal, synchronous and one-on-one (or dyadic) communication between professionals and patients, through the application of the RIAS methodology which, in some cases, was also associated with nonverbal behavior recording techniques. Taking into account the different professional areas studied, the total number of health professionals were superior to 2500 and the average IF of 3.11 of the selected articles, it is possible to consider the results obtained from this bibliographic review of sufficient interest for elucidating, albeit briefly, the contribution of the RIAS methodology for the processes analysis in interindividual communication in healthcare.
The selection criteria used in this review did not enable other professional areas or specialties studied by the RIAS to be selected, such as intensive care, mental and palliative care, dentistry, medical emergencies, prenatal diagnosis, hospitalization, medicine in adolescence, ophthalmology and radiotherapy. Even so, the boundaries imposed by the search criteria enable interesting data to be obtained, such as studies with a sample size of health professionals enough for aprooaching statistical representation. In the specific case of the RIAS, although a computer software, currently used on a global scale, 1 its application does not seem to be extensive, i.e. sufficient to represent the entire professional group under analysis. In fact, the possibility of coding and analyzing a large volume of data in a short time is one of the main advantages of the RIAS when compared with other methodologies for studying communication. This suggests, in the majority of cases, that results to be reproducible or extendable beyond small samples, which was impossible to prove in this review. In addition, there is a limited use of this method by health organizations and institutions in other areas of healthcare, beyond medical practice.
The RIAS has been useful for helping to establish causal links between verbal components of professionals' communication and the patients' health outcomes. Examples of these causal models are the relationships between some RIAS codes and satisfaction, adherence to treatment, level of control and patient knowledge about their pathologies. 3, 26, 32, 34, 35 As could be expected, the instrumental codes showed to be most important in the evaluation of technical aspects of the consultation, 7, 29, 30 and the af-reveal that in addition to characterizing communication RIAS investigators also studied other factors, such as:
• The perception of respect by the participants in the consultations; 8, 13 • The changes of the communication characteristics over time (longitudinal studies); 14, 15 • The impact of training actions on patients and physicians; 9, 11, 22, 23, 28, 33 • The reaction of simulated patients; 3, 27, [29] [30] [31] • Burnout, 16, 17 overwork, 18 tiredness 24 or clinical malpractice; 10 • The identification of conflicts 12, 36 • The primary results (e.g satisfaction and the intention to adhere to treatment by the patient), secondary results (e.g changes in the way the patient approaches their health problems) 26 and treatment decisions; 32, 35 • The use of technical terms 7 and informed consent (in clinical trials); 25, 34, 44 • The approach to matters of a psychosocial nature; 19, 45 • Intercultural differences. 20 The involvement of various countries and continents 2, 20, 15, 38 in the studies selected confirm the relevance of this methodology, but potential generalization of the conclusions is limited, given the differences in professional practice and context, from the training of the professionals up to the sociocultural characteristics of the populations.
The studies selected for this review 3,7-39 aimed only at illustrating the relevance of the RIAS as a method for studying the communication between different health professionals and patients, by exemplifying some of the various approaches to the complex phenomenon of human communication. The studies presented here have enabled the identification of shortcomings in verbal and nonverbal communication by the health professionals involved, such as the absence nonverbal communication, predominance of instrumental communication and dialogs focused on the health professional, lack of patient involvement in discussions and confirmation of their comprehension, and short stimulation of adherence to the prescribed instructions. The RIAS has contributed to accept that understanding the affective, instrumental and nonverbal components of communication permits health professionals to carry out more humanized and, above all, more effective care. The scientific investigation of these communication components, with the use of objective tools such as the RIAS methodology, is not always well accepted by professionals, as well as by other accountable parties, as an important opportunity to monitor and continuously improve the quality of care provided to patients. Nevertheless, the RIAS is one of the instruments delivering objective measurements of the use of communication competencies, which clearly contributes to promote the capacity for diagnosis, clinical efficiency and patient and physician satisfaction, as well as reducing error and emotional difficulties often association with illness and disease. In addition to being an individual responsibility, good communication in the clinical context should also be a responsibility of health organizations, promoting the identification, discussion and continuous training in these competencies. Studies in this area are, in the majority of cases, limited to investigations on a theoretical basis or in a controlled environment (experimental or semi-experimental studies) and not necessarily observational and ecological studies applied to the day-to-day reality of institutions.
In general, various limitations were identified this review, such as the low sample sizes, 13, 25 participation of a limited number of medical sites, 21, 22, 24, 32, 34 few longitudinal studies (in the majority of cases, the data was collected at a single point in time, with eventual implications on results reproducibility), 14, 15, 25 studies without the parallel use of other measures for concurrent validity (e.g. questionnaires on the evaluation of the cognitive or satisfaction level of the participants), 13 etc. All of the above contribute to non generalizable conclusions, frequently constituting evaluations of an exploratory nature. The following were identified as potential bias: the possibility of physician empathic variations based on the socioeconomics class of the patient, 13 the specific clinical context (public or private clinics, city hospitals, academic medical centers, etc.), 3, 7, 21, 25, 39 the potential to respond in a socially desirable manner to studies complemented by the administration of questionnaires, 28 and the exact type of events intended to be compared (e.g. pre and postoperative consultations for orthopedic surgery with incapacitating potential vs. other types of surgery). 37 The conclusions of this review merely intend to constitute an indicator for conducting future studies on communication between patients and health professionals, resulting from the systematization of some of the limitations and potential bias found here. This review did not aim to explore advantages and disadvantages of RIAS in comparison with other methodologies.
conclusIon
The scientific investigation of communication in healthcare, with the application of specific methodologies such as the RIAS, and the forthcoming of specialists in this area would be desirable for the sustainable and harmonious development of health systems. The RIAS methodology has proven to be an important tool for the study of communication between health professionals and patients, contributing to the elaboration of communication effectiveness diagnostics and education guidelines. Therefore, the RIAS has contributed to developing more adequate, effective and humanized communication, thereby defending the final mission of healthcare systems, i.e. human well-being. (14) , pediatras (5), enfermeiros (4), geneticistas (3), prestadores de cuidados a pacientes com Aids (2), oncologistas (2), cirurgiões (2), anestesistas (1) e especialistas de planejamento familiar (1) . O RIAS é escassamente utilizado e divulgado no âmbito dos cuidados de saúde nos países de língua portuguesa. Discussão: os principais temas estudados incluíram a influência do cansaço, ansiedade e esgotamento profissional na comunicação e o impacto das ações específicas de formação no exercício profissional. A revisão permitiu identificar as principais forças e fraquezas na comunicação verbal, em díade e síncrona na prestação de cuidados de saúde. Conclusão: a investigação científica da comunicação entre profissionais de saúde e pacientes por meio do RIAS tem produzido resultados concretos. É esperada uma melhoria dos resultados em saúde decorrente da aplicação do RIAS.
Unitermos: RIAS; Roter Interaction Analysis System; comunicação; profissionais de saúde. 
